Dedepanvroe 20cy0apcmeeHHoe a8MOHOMHOE 0OPA308AMENILHOE YUPEAHCOeHUEe

svicuie2o obpazoeanus « Poccutickuil ynusepcumem opyrcobi Hapooosy»

d)akyﬂbmem (j)usuko-/vzamemamuqecxux U ecmecmeenHnblX HayK

AHHOTALMS YYEBHO JMCOUTIIVHBI

Oo0pa3oBarejbHas IporpaMmma

01.04.01 «MareMaTuka

cneyuaiuzauyusi “@VHKL(MOHCUZbele Memoobl 8 dud)d)epeHuuaﬂbelx YPAGHEeHUAX U

MEACOUCUUNTUHADHBIX Uccaedosanusx”

HaunmeHnoBanue JMCUUILINHBI

Pycckuii A3BbIK 8 npogheccuonanvHoil
oeamenbHOCImU Mazucmpa

O0BLEM THCHUILINHBI

6 3E (216 uac.)

Kpatkoe cogep:xanue JTUCHHIIMHBI

Ha3Banue pa3nesnoB (TeM) TUCHHUILIHHBI

Kparkoe conepskanue pasnaesioB (Tem)
AUCHHUIJIMHBI:

Pa3nen 1. Hayunasi peub u ee 0COOEHHOCTH

1) Hay4Hblii CTHIb pedd U €ro MOACTHIIH:
COOCTBEHHO HAy4HbIl; Hay4YHO-IIOMYJSPHBIN;
yueOHO-Hay4HbIi; Hay4YHO-/IEJIO0BOW; Hay4HO-
CIIPaBOYHBIH.

Jlekcuyeckre OCOOEHHOCTH HAyyHOrO CTHIIS
peun. TepMmuHOIOrMYECKas JIEKCMKA HAy4YHOU
npo3bl. ['pammaruka HaydHoM peun. CrocoObl
U3JI0KEHHS] B HAYYHOM cTujie ((PyHKIIMOHAIbHO-
CMBICIIOBBIE THUIIBI peun): ONKCaHHUE,
ITOBECTBOBAHME, PACCYKCHUE.

2) VYcrHas Qopma HaydHOW peud. YCTHBIC
HayyHbI€ JKaHPbl: MOHOJIOTHYECKHE (HayuHBIH
JIOKJIaJl, HAy4HOE COOOIIeHHE, 3alIUTHOE CIIOBO,
JEeKIMs, YCTHBIH  OTBET HA  DK3aMEHe)
U uanorundeckue (HaydHast JUCKYCCHSI,
CEeMMHap, Ompoc). XapakTepHble OCOOEHHOCTU
YCTHOTO HAyYHOTO OOIIEHHUS.

Paznesa 2. Cnenuduyeckne BUAbI
NeATeN1bHOCTH B c(pepe HAYKH

1) Opraauzamuss  paboTel € Hay4HOU
JUTEPaTypoH. [IpaBuna COCTaBJICHUS
oubmuorpaduu. IlepBass Hayuynas pabora. Kax
HamucaTb  HayyHyloo  cTarbio.  CraHzapTbl
MOCTPOCHUS HAYYHOH ITyOITHKAIINH:

- BBEJICHUE;

- YKa3aHH€e METO/I0B UCCIIEJOBAHMUIA;

- OCHOBHBIE PE3YJbTaThl U UX 00CYX/IEHUE;

- 3aKJII0YeHUE (BBIBOJIBI);

- CIUCOK ITUTMPOBAHHBIX HCTOYHUKOB
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2) VYcTHEBIN OKJIa. Komnerorepubie
nporpamMmmbel st npe3eHTanuii  (PowerPoint,
Persuasion u ap.)

Pazjen 3. Co3nanue BTOPUYHBIX HAYYHBIX
TEKCTOB

[lonsiTHe O BTOPUYHBIX HAYYHBIX TEKCTaX.
[TonsiTre BTOpUYHOM MHGOPMATUBHOCTH. Byl
BTOPUYHBIX TEKCTOB: HAYYHO-HH(POPMAIIMOHHBIC
(pedeparuBHBIC) u HayYHO-KPUTHYECKHE
(oLIeHOUYHBIE). KoMMyHUKaTHBHO-
nocpeaHnueckas pyHKIMs BTOPUYHBIX TEKCTOB.

Tesuchl kak HayuHblii sxaHp. HopmaTuBHbIE
TpeOOBaHUA: COAEPIKATEILHOE COOTBETCTBHE
3apaHee  3asgBJICHHOW  MpPOOJEMHON  TeMme;
Hay9YHO-UH(POpPMATUBHAS BAJIUJIHOCTB,
aKTyalbHOCTh M  LEHHOCTh UHGOpMAINH;
pyOpudukanms;  MOHSATHE  CTUIMCTHYECKOU
YUCTOTBI M OJAHOPOJHOCTH PEYEBOM MaHEpHI;
MOJAJIBHOE YTBEpXKIAIOLIee CYXKACHUE WU
YMO3aKJIFOUEHUE.

Pe3tome kak cixkaroe, TOTUYECKU YETKOE U SICHOE
M3JI0KEHUE OCHOBHBIX HJCH TEKCTa-OpUTHHAA.
Tpu oTama mMOATOTOBKM pE3OME HAy4YHOTO
TEKCTa: YTEHWE, CMBICJIOBOM  aHaIU3 U
pedunexcus. Kommpeccus u peiakTupoBaHHeE.

Kax wammcares annoranuio. KommosummoHHas
CTPYKTypa M COHEPKATEIbHOE HAIlOJIHEHHUE:
MOCTAHOBKA  MPOOJIEMBI;  MYTH  pelIeHUs
MpoOIeMBbl; TOMyYEHHBIE PE3yabTaThl; BHIBOIBI.
YMmenue ONPEACIISIThH TeMy Ka)XJI0TO
coliepKarenbHOro sneMeHTa. CHHTAaKCHUYECKue
KOHCTPYKIIMHM, HCIOJIb3yeMbI€ [JI HallhCaHUsA
aHHOTAIIVH.

Pa3paGoTunkom siBJsieTcst npodeccop Kadeapbl pycCKoro si3bIka
WNHxeHepHOU akageMuu JLII. SIpxuna

3aBenywmmii kageapoi
PYCCKOr0 fA3bIKA
HNuxeHepHOH akageMuu

H.A. IIyraues
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Dedepanvroe 20cy0apcmeeHHOe A8MOHOMHOE 00PA308aMENbHOE YUPEeHCOeHUE 8blCULECO
o0bpazosanus
«Poccutickuil ynusepcumem opyacovl Hapooosy

CDaKyJmeem qbu3u7<0-mamemamuqea<ux u ecmecmeeHHblX HayK

AHHOTAIUSA YUYEBHOM JUCHUITIUHBI
Oopa3oBartesibHasi MporpaMmma
01.04.01 “Maremaruka”, cneranu3anusi « DyHKIIMOHAJIbHbIC METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAXY)

HanmeHnoBaHMe 1M CUMILUIUHBI [Ipukiiaguelie 3aa41 MATEMAaTHYECKOTO
MOJICIMPOBAHUS
O0béM TUCUMILUTUHBI 4 3.e. (144 yaca)

Kp aTKoO¢€ CoAeCpKaHUEC NUCHUIIJINHBI

HasBanue pa3aenos (Tem) nucuuiinabl | KpaTkoe conep:kanue pasaesioB (Tem)

JAUCHHUIIINHBI:
BBenenue B COBpPEMECHHOEC MYJ'ILTI/II[I/ICHI/IHJ'II/IHapHOCTB u My.]'ILTI/I(bI/I?»I/I‘IHOCTL
MaAaTEeMATHY€CKOE€ MOJICJIHPOBAHUE B COBPCMCHHBIX HAaYYHBIX HCCHCHOB&HHﬁ. OCHOBHEBIE
OmMoJIOTHH. THIIBI HCCIICAYCMBIX IMpouecccoB n

COOTBCTCTBYIOIIHUX MATCMATHYCCKUX 3aaaY.

Busyaim3anus nanueix B Ilutone. [Toctpoenne rpaduKoB 3JIEMEHTAPHBIX (YHKIUH.
3ananue jereHapl U noanucei ocel. IloctpoeHue
CepHil U3 HECKOJIBKKUX KpuBbIX. [locTpoeHune
(ha3oBBIX AUarpaMm (apameTpUUECKUX KPUBBIX ).

OcHOBBI (PEHOMEHOJIOTHYECKOM ba3zoBple  MOHATHS ~ XMMUYECKOM  KHHETUKH.
xumnyeckoil knuneruku. [Ipocroie CKOpOCTh peakuuu, CKOPOCTh MIPOCTOM peakuu
peakuun 1-ro u 2-ro nopsiaka. (3aKOH JIEHCTBYIOIIHUX Macc), MOPSIOK PEaKIIHH.
PasmepHoctn  BenmuuMH  (paccTOsiHHE, BpeMms,
KOHLIEHTpaus, CKOPOCTB). XapakTepHble

BenuuuHbl. Kuneruka peakumit l-ro u  2-ro
nopsiika  (BBIBOJ); TMPOIIECCHl  TICEBIONEPBOTO
nopsnaka. JluHeapuszanusl pelieHuss M 3a4eM OHa
HeoOxonuMma. Pacuér  KOHCTaHTBI  CKOPOCTH
peakuuu 1-ro mopsaka Mo 3KCIEpUMEHTAIbHBIM
JaHHBIM.  V3BieueHME  KOHCTAHTBI  CKOPOCTH
peaxkuuu 2-ro NopsaaKa U3 HayqHO! CTaTbH, aHaJIu3
BEJIMYMHBI U Pa3MEPHOCTH.

YucieHHoe pelieHue KUHETHYeCKUX IIpencraBinenne O  CXOOAMMOCTH 1O  IIAry
YPaBHeHMIi. WHTETPUPOBAHUSA U CXOAMMOCTH K TOYHOMY
pemenuto. Yucnennoe pemenne OY (3amaunm
Komm) B [Iutone. CpaBHEHNE TOYHOTO U
YUCJIEHHOTO PEIIEHUMN.




DedepanbHoe 20cy0apcmeeHHoe Ad8MOHOMHOe 00Pa308aMeNbHOE YUPEHCOeHUE BbLCULE2O

o0bpazosanus
«Poccutickuil ynusepcumem opyacovl Hapooosy

CDaKyJmeem qbu3u7<0-mamemamuqea<ux u ecmecmeeHHblX HayK

AHHOTAIIYSI YYEBHOM U CHOUTLIVHBI
Oopa3oBartesibHasi MporpaMmma

01.04.01 “Maremaruka”, cneranu3anusi « DyHKIIMOHAJIbHbIC METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAXY)

HaunmenoBanue
JTUCHUILINHBI

POyHKIHOHAJIBLHO-IM(pPepeHHaIbHbIe YPABHEHUS] H HEJI0KAJIbHbIE
KpaeBble 3a1a4H

O0BEM TUCHUIIINHBI

7 3E (252 4acoB)

Kpatkoe coaep:xanue TUCHHUIIMHBI

Ha3Banue pa3aesnoB
(TeM) TUCUMILJINHBI

Kparkoe coneprxkanue pas3aeioB (TeM) QM CHUIIAHBI:

Beenenue Bapuanuonsble U KpaeBble 3aJjaud C OTKJIOHSIOIIMMCS apryMEHTOM.
Pa3zpemumMocTh M peryssipHOcTh 000O0IIEHHBIX pemeHuid. Kpaesble
3a7auu Ui JuddepeHaIbHO-pPa3HOCTHRIX YPaBHEHUH B OIHOMEPHOM
ciIyyJae.

CunibHo HccnenoBanne HepaBeHcTBa ['opaMHra i ypaBHEHMM M CHCTEM

IMITHYECKH e YpPaBHEHHUH C 4YaCTHBIMU INPOU3BOAHBIMU. BbIBOA HEOOXOIUMBIX H

CHCTEMBI JOCTaTOYHBIX ycioBuil. Ciaydail mepeMeHHbIX K03 duimenToB. Meroa

g depeHIUANBHBIX | JOKAIN3AUH.

YPaBHEeHU

Kpaesbie 3amauu | PasHOCTHBIE omepaTopsl B OrpaHMYEHHBIX OO0JACTSIX EBKIUAO0BA

IS JJUTMNITHYECKUX | IpocTpaHcTBa. Pa3Ouenue o0nactu, MOPOKACHHOE PAa3HOCTHBIM

auddepenunanbHo- | onepatopoM. MaTpUyHOE ONMCAHME PA3HOCTHBIX  ONEpPaTOPOB,

Pa3HOCTHBIX CpPaBHEHHME C CHMBOJIOM pa3HOCTHOrO omepartopa. Pemenue 3amaum

YPAaBHeHHI KOAPPILUTUBHOCTU (MCCIIEJOBAaHUE HEpaBeHCTBa Tuma [opauHra) s
¢ depeHIaTbHO-Pa3HOCTHBIX OIEePaTOPOB. [Tonyuenue
JIOCTaTOYHBIX YCIOBHUM U HEOOXOIUMBIX YCIOBUN CHUIIBHOU
AIUTMIITUYHOCTH B anredpandeckoil popme.

Kpaesbie 3amaun | OyHKIMOHAJIbHBIE ONEpPaTopbl C PaCTSDKEHMSIMH U CKATUSIMU

JJISl SJUTMNITHYECKHX | apTYMEHTOB, WX CBOMCTBa B mpoctpaHcTBax CoOosieBa. Onucanue npu

(PyHKIMOHAJIBHO- nomoIu npeodpasosanus ['enbdpanna. MogenbHast KpaeBas 3a/1a4a Jis

auddepeHINATBHBIX | YUITMNTHYECKOT0 (YHKIHOHATBHO-AU(PepeHInanbHOro ypaBHEHUS C

YPABHeHHIt C | pacTsHKeHMSMHU U CXKaTHSAMM B 3Be3AHON oOsactu. Dddekt mosiBieHus

pacTsizKeHUSIMH U | OECKOHEUHOMEPHOTO  siApa/Kosiipa. 3ajadya KOIPLUUTHUBHOCTH  JUIS

CHKATHUSIMHU GyHKIMOHATBHO-TH( G EPEHITNATBFHOTO OTEpaTopa C PACTHKECHUSIMHU U

apryMeHTOB C)KaTUSIMH B OTPaHUYEHHOM 00J1acTH, coieprKalleil IIeHTp CxKATUH.




Dedepanvroe 20cy0apcmeeHHOe A8MOHOMHOE 00PA308aMENbHOE YUPEeHCOeHUE 8blCULECO
o0bpazosanus
«Poccutickuil ynusepcumem opyacovl Hapooosy

CDaKyJmeem qbu3u7<0-mamemamuqea<ux u ecmecmeeHHblX HayK

AHHOTAIUSA YUYEBHOM JUCHUITIUHBI
Oopa3oBartesibHasi MporpaMmma
01.04.01 “Maremaruka”, cneranu3anusi « DyHKIIMOHAJIbHbIC METO/IbI B

MEXTUCIIUILI

HWHapPHBIX UCCIICAOBAHUAX)

HanMeHnoBaHMe IHMCHUILIMHBI

I[OHOHHI/ITGJIBHBIG TJ1aBbl MAaTEMAaTUYCCKOI'O
MOACIIMPOBAHUSA

O0BEM TUCHUILINHBI

4 3E (144 4ac.)

Kpartkoe coae

PARAHUEC TUCHUILINHBI

Ha3panue pa3aesnoB (TeM) THCUMILIHHBI

Kparkoe conep:kanue pasaesoB (Tem)
AMCUMILINHBI:

MeToabl MOCTPOEHNSI MATEMATHYECKHX
MojaeJiei

[TocTpoeHre MaTeMaTHUECKUX MOJIENEeH Ha OCHOBE
(byHIaMEeHTaIbHBIX 3aKOHOB HPUPOJIBL.
YHUBEpCAIBHOCTh MAaTEMaTHYECKUX MOJIEIICH.
Mopenu TpyaHO(hOpMaIH3yeMBbIX 0ObEKTOB.

IIpumepsl MOCTPOEHHUSA
MaTeMaTH4YeCKHX MojeJei

Mopens skoHOMuYeckoro mukina KeiiHca wu
couunoarHaMuku Baiinuxa-Xaara.

Mopenn B3aUMOJCHCTBYIOLIUX MO YJIILIAN
Boasreppsi-JIotkn u XommHra-TraHepa. Moaenu
pactpocTpaHeHuss uH@exkuuil. KaasnomaHomepHas
MOJeNlb TIeMOAMHAaMUKU Ha rpadax. Mogenb
IIPaBOBOM CHUCTEMBI «BJACTH-00IIECTBOY»
Camapckoro-Muxaitiosa. Mopnens
«oproccensatopa» Jledespa-Ilpuroxuna.

MeTtoabl HCCJICA0BAHUA
MaTeMaTH4YeCKUX Mojeel

I'eomerpuueckue metonsl st cuctem O/[Y Ha
wiockoctd. Teopema Xomnda o Oudypkanuu
POXIEHUS LMKJIAa JUIs  OJAHONApaMeTpPUYeCcKOn
cucrembl OJ1Y. budypkauus poxaeHus HUKIa s
JOKaJTbHBIX TIOJTyTTIOTOKOB. Mertobt
pachpoCTpaHSIOIIUXCST  BOJH M pa3felieHus
NEpEMEHHBIX CMELIaHHbIX 3aJay s JIMHEHHBIX
runepOoIMYeCKUX CUCTEM Ha rpadax.




Dedepanvroe 2ocy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O

obpaszosanus «Poccutickuii ynugepcumem opyaicobi Hapooo8»

(Dakyﬂbmem d)u3ul<o-mamemamultec1{ux U ecmecmeeHHblX HaAYK

AHHOTAIIUS YYEFHOM JUCITATLIUHBI

Oopa3oBartesibHasi MporpaMmma

01.04.01 “Maremaruka”, cnenuanu3anusi « DyHKIIMOHAIbHbIC METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX )

HanmeHnoBanue JMCHUILIHHBI

MaTteMaTH4YecKHe MOAEJIU B IKOHOMHKE

O0BEM TUCHUIIINHBI

4 3E (144 ugac.)

Kpartkoe conep:xaHue 1MCUMILTHHBI

Ha3Banue pa3nenoB (Tem)
AMCUUTNJIMHBI

Kparkoe conep:xxanue pasaesioB (TeM)
AMCHMILINHBI:

BBenenne

Benenne.  YcroWumBocTh 1o JlAmyHOBYy HM
opOutanbHas ycroiumBocth. Metoabl JlsmyHoBa
Mccie0BaHus yCTOWUUBOCTH. CTpyKTYypHast
yCTOMYMBOCTB. [Ipumepsl.

IKOHOMHYECKHE MOJEJIN U UX
ANHAMHKA

OKOHOMHUYECKHe Mojenu ['ynBuHa. YpaBHEHMs THIA
Ponies.  IlpemenbHble  1UKIBL I8 YpaBHEHUH
HPKOHOMHYECKUX Mojenelt Tuma Panes. budypkarus

Xonda ypaBHeHU Panes.




Dedepanvroe 20cy0apcmeeHHoe agmMoHOMHOE 00Pa308amebHoe YupercOeHue 8blCuLe2o

obpaszosanus «Poccutickuii ynugepcumem opyaicobi Hapooo8»

(Dakyﬂbmem d)u3ul<o-mamemamultec1{ux U ecmecmeeHHblX HaAYK

AHHOTAIIUS YYEFHOM JUCITATLIUHBI

O0pa3zoBaTenbHas nporpaMma
01.04.01 “Maremaruxa”, cnenuanuzanus « DyHKIIMOHAIBLHBIE METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX )

HanMmeHoBaHMe IMCHUILIMHBI

BBenenue B Maj1oMepHYI0 TONOJIOTHIO

O0BLEéM THCHUILINHBI

O60beM aqucuumauabl — 3 3E (108 uac.)

Kpartkoe coaep:xanue TUCHHUIIMHBI

Ha3Banue pa3nenoB (TeM) TUCHHUILIHHBI

Kpartkoe cogep:xanue pasaesoB (Tem)
JAUCHMILIUHBI:

OcHoBbI KI1accuueckoi auddepeHnnanbHoN
reOMETPUU

OCHOBBI ~ TEOpPUHM  KPHUBBIX W  PErYJSPHBIX
[IOBEPXHOCTEH.

OCHOBBI TOIOJIOTUH TJIaaKux MHOFOO6paSI/II7I

['mankoe  mHorooOpasue.  OmnpeneneHue U
IPUMEPBI. Brnoxenus " MOTPYKESHUS
MHOT000pa3uit

OCHOBEI TCOpHUH Y3JIOB U SaHeHHeHI/Iﬁ

[ToHsTuA y311a 1 3anernsienus. Jluarpammel y3710B U
3alleIuieHnil. BupTyanbHble y37bl M 3alEIJICHUS.
[lomnHOMHANBHBIE ~ MHBApUAHTBI  y3J0B  H
3areruieHuil. IHBapuaHThI y3710B U 3aLEIJICHUN CO
3HauYEHUSMU Ha rpadax.

MHororpaHHUKH

[lonsatne  MHOrorpanHuka. JKecTtkue i
n3rudaeMple MHOI'OTPaHHUKH. O6wvem
MHOTOTpaHHHKA Kak (YHKIUS €ro METPHKH.
Muorouiensl CabutoBa. O0beMBI HESBKIIHIOBEIX
MHOTOTPaHHUKOB.




Dedepanvroe 2ocy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O

obpaszosanus «Poccutickuil ynugepcumem opyaicovl Hapooo8»

(Dakyﬂbmem d)u3ul<o-mamemamultec1<ux U ecmecmeeHHblX HaAYK

AHHOTAIIUS YYEFHOM JUCITATLIUHBI

O0pa3zoBaTenbHas nporpaMma
01.04.01 “Maremaruxa”, cnenuanuzanus « DyHKIIMOHAIBLHBIE METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX )

HaumenoBanmue AUCHHUIIIMHBI

YucjeHHOE HCCIeJ0BaHHE MaTeMATHYECKHUX
MojeJsei

O0BEM TUCHUIIINHBI

Oo6bem qucuuniannbl — 3 3E (108 yac.)

Kpartkoe conep:kaHue THCHHIIAHBI

Ha3Banue pa3aenoB (TemM) JTUCUMILIHHBI

Kparkoe conepskanue pasnaesioB (Tem)
AMCUHMILINHBI:

Bsenenne

[IpakTryeckas akTyaJIbHOCTh HAXO0XKICHUS
YHCIICHHBIX peneHuit. [Ipobmembl
BBIYMCIINTEIILHOM MaTEMAaTHUKH, CXOAUMOCTb,
TOYHOCTb.

UucneHHble METOIbI anreOpbl

OCHOBHbIE MOHATHUS JTUHEWHOM anreOpshl.
Matpuusl. Onepauuy Haj MaTpULIAMH.

Pelenune nuHeliHble ypaBHEHUN

OcCHOBHBbIE TPYIHOCTH PELICHUS CUCTEM
JTMHEHHBIX ypaBHeHHA. Kinaccudukaus MeTo10B
pemienus. Merton nckirouenus ['ayca. Meron
IIPOroHKH. MTepanimoHHbIE METOBI PELICHUS.

PemreHne HeMMHENHBIX YpaBHEHUN

Metoa noj0BUHHBIX AejieHu. MeTon
npocron urepauuu. Meron Herorona. Meron
cekymux. Meron napaboi.

MeTo1bl Hax0KAEHUS KOPHEN CUCTEM
HEJIMHENHBIX YPaBHEHUIN

MeTo1bl Hax0KAEHUS KOPHEN CUCTEM
HEJIMHENHBIX ypaBHEeHUN. MeTton nrepanui
3eitnens. Meroa HetotoHa. Y ckopenue
CXOJUMOCTH 0 DUTKEHY.

CoOcTBEHHBIE
XapaKTePUCTUUECKHI MHOTOWICH

3HA4YCHUA n

BBenenue B npobieMy coOCTBEHHBIX
3HaYeHUW. ITepalimOHHBIN METO HaX0XKICHUS
COOCTBEHHBIX 3HaueHMM. MeTon JlaHueBckoro
MOCTPOEHUS XapAKTEPUCTUYECKOTO MHOTOWJICHA

MaTpuilpl. MeTo1 HHTEPHOJISIIUN




Dedepanvroe 2ocy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YUpercOeHUe 8blCULe2O

obpaszosanus «Poccutickuii ynusepcumem opyacovi Hapooos»

(Dakwlbmem Qua‘mco-mamemamulteacux U ecmecmeeHHblX HAYK

AHHOTAIYSA YYEBHOW TUCIUTLIMHBI

Oo0pa3zoBaTenbHas nporpaMma
01.04.01 “Maremaruxa”, cnenuanu3anus «DyHKIIMOHAIBLHBIE METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX )

HanmeHnoBaHMe IJUCHUILIMHBI

DJIeMeHTbI TeOpUHU BO3MYIIIEHUH

O0BLEM THCHUILINHBI

4 3E (144 4gac.)

Kparkoe cone

pKaHue TUCHUTIIMHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIAHBI

Kparkoe conep:xkanue pasaesios (Tem)
AUCHUILINHBI:

3ajaya o pa3pylIeHUHU PELICHUN.
OCHOBHBIE TIOHSTHS

[IpoGnema OTCYTCTBHS pEIIEHUH Jii HEKOTOPBIX
KJIACCOB HEJIMHEWHBIX YPaBHEHUN U HEPABEHCTB B
YaCTHBIX IIPOM3BOAHBIX. MeTOABl HCCIEIOBAHMUS:
METO/1 CPaBHEHUSI, METO] MPOOHBIX (YHKILHUH,
METOJI SHEPre€TUYECKUX OLIEHOK.

ITonynuHenHbIE HEPABEHCTBA B
MPOCTPAHCTBE

JloctatouHble yCIOBUSL OTCYTCTBUSL PELICHUM IS
MOJYJIMHEUHBIX JJUIMITHYECKUX HEPABEHCTB KaK
BTOPOTO, TakK M BBICUIMX IIOPAJKOB BO BCEM
npocTpaHcTBe. Kputnueckuii mnokasarenb
HenuHenHocTH CeppuHa, €ro ONTUMaIbHOCTD.

KBa3zuinmHelHbIE HEPABEHCTBA B
IIPOCTPAHCTBE

KBaznunuHelHble 2JUIMNITHYECKUE HEPABEHCTBA BO
BceM InpocTpaHcTBe. KospuuTuBHBIN U aHTH-
KOSPLUTUBHBIN CITy4yaH.

3agauu B OJIYIPOCTPAHCTBE

DIUNTHYECKUE YpaBHEHUS U HEPABEHCTBA B
nosynpocTtpancTse. CBA3b MEKAY MOHOTOHHOCTBIO
1 OTCYTCTBHEM PELICHHUI. MeTObl 10Ka3aTENbCTBA
MOHOTOHHOCTH pemeHHﬁ: METON
MaciTabupoBaHus, METOJ JBHKYIIUXCS
IIJIOCKOCTEM, IPUHLUIBI CPABHEHUS B Y3KUX
HCOTpaHNYCHHBIX o0JacTaxX.




Dedepanvroe 20cy0apcmeeHHOe A8MOHOMHOE 00PA308aMENbHOE YUPEeHCOeHUE 8blCULECO
o0bpazosanus
«Poccutickuil ynusepcumem opyacovl HApooosy»

CDaKyJmeem qbu3u7<0-mamemamuqea<ux u ecmecmeeHHblX HayK

AHHOTAIUSA YUYEBHOM JUCHUITIUHBI
Oopa3oBartesibHasi MporpaMmma
01.04.01 “Maremaruka”, cneranu3anusi « DyHKIIMOHAJIbHbIC METO/IbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX )

HanMeHoBaHMe IMCHUILIMHBI

MareMaTHu4ecKue MOACIN B OnoJIOruu u MCOUILINHE

O0BEM TUCHUIIINHBI

4 3.e. (144 gac.)

Kparkoe cone

pKaHue TUCHUTIIMHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIAHBI

Kparkoe conep:kanue pasaesoB (Tem)
AUCHUILINHBI:

Beenenne B coBpeMeHHOE
MaTeMaTH4ecKoe MoAeJMpPOBaHue B
0MOJIOrHH.

MynbTUANCHUILTUHAPHOCTh U MYJIbTU(DU3UYHOCTD
COBPEMEHHBIX Hay4YHBIX UccienoBanuil. OCHOBHBIE
THUIIBI HCCIIEyEMBIX MIPOLIECCOB u
COOTBETCTBYIOLIUX MaTeMaTUYECKUX 3ajad4.
[IpuHnunuansHbIe BU/IbI MOJEIICH:
(heHOMEeHOIOTHYeCKHe, MMUTALMOHHBIE,
JieTanbHble, peayurnpoBaHHble. [Ipumepsl.

Pemienue ypaBHeHMH XUMHYECKOH
kuHeTnkH B nakere COPASI.

HeoOxonumMocTh co3iaHusl IPOrpaMMHBIX TAKETOB
JUISL  WUCCIENOBAaHUS  CIIOXKHBIX ~ KUHETHUYECKUX
mojeneil Ouonormu u Ouoxumuu. Co3maHue U
aHAJIN3 MPOCTBIX KMHETUYECKUX MOJEIJIEH B IAKETE
COPASI (mmpocTtble peakiuu 1-ro u 2-ro nopsijika,
o0OpaTuMble, OCIe10BaTeIbHbIE POLIECCHI).
AHanus pemeHus.

AHa/IU3 CJI0KHBIX peakuuil. Peqykuus
mozeser. IIpuHuMI y3K0ro Mecra u
NPUHIUI KBa3UCTAMOHAPHOCTH.

Penykuusa cioxubix mozaeneit. [IpuHummel y3koro
MecTa M KBasucTauuoHapHocTu. Miumoctpanusa Ha
npuMepe 2-cTaAuiHOW HeoOpaTHMOW peakiuu;
00J1aCTH TPUMEHUMOCTH 3TUX MPUHIIUIIOB.
YucneHHoe pelieHe 1 ero aHaJns.

q)epMeHTaTI/IBHbIe PCaKIuu.

Karaims. ®epmeHTaTUBHBIE peakUUHU. YpaBHEHUE
Muxasnuca-MeHTeH;  €ro  BBIBOJ,  YCJIOBHUS
npuMeHuMocTH. CrocoObl JMHEapu3aluu 3TOTo
ypaBHEHUsT M 3a4eM JTO HYyxkHO. Kunernka
YCTaHOBJICHUS KBa3uCTallMOHapa (aHaJTUTUYECKOE
Y YUCJICHHOE HUCCIIeJIOBaHNE).




Dedepanvroe cocyoapcmeeHHoe asmo

HOMHOE 06pa30€am€]le0€ yttpeofcdeﬂue eblcuieco

obpaszosanus «Poccutickuii ynugepcumem opyaicobi Hapooo8»

Dakynomem usuko-mam

emamuiecKux u ecmeCcmeeHHlblx HayK

AHHOTAIIUS YYEFHOM JUCITATLIUHBI

Oopa3oBa

TeJIbHasI IporpaMmma

01.04.01 “Maremaruxa”, cnenuanuzanus « DyHKIIMOHAIBLHBIE METO/IbI B

MEXTUCIUTLIIN

HAapHBIX UCCICOAOBAHUAX

HanmenoBanue JMCHUILIHHBI

HeeBKJII(IZIOBbI reOMETPpUHU U UX IMPUTOKCHUS

O0BEM TUCHUIIINHBI

Oo6bem qucuunannbl — 3 3E (108 yac.)

Kparkoe conep

JKAHUEC TUCHUITJINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIAHBI

Kparkoe conep:kanue pasaesoB (Tem)
AMCUHMILINHBI:

Heesxinnosa reomerpus JlobaueBckoro

OTKpbITHE HEECBKJIUA0BON reoMeTpUH
UloGaueBckoro. Mopnenn IIPOCTPAHCTBA
UloGaueBckoro. OcHoBBI IUTAHUMETPUU

UloGaueBckoro. O0bEeMBI TEJI B POCTPAHCTBE
UloGaueBckoro

Cdepuueckas reometpust

OCHOBHBIE TOHATHA CQHEPUIECKON T'eOMETPHUH.
OcHOBHBIE (hopmybr chepruecKoi
rpuronomerpun. OOBEMBI Tel B ChepUIeCKIX
MPOCTPAHCTBAX.

Heesximnosa reomerpus [ anuies

(OCHOBHBIE OIIPENIETICHMSI U TOHATHS T€OMETPUU
['anunes. Ilpocreiimme npuMepbl TEOpeM It
MI0CKOCTH [ anmes.




DeoepanvHoe 20Cy0apcmeenHoe agmoHOMHOe 00pa306amenbHoe yupelicoeHue
evicuieco oopazoeanus «Poccuiickuil ynueepcumem opyxcovl HApoO006»

@akyﬂbmem ¢[m3u1<0-mamemamuuec:<ux U ecmecmeeHHbIX HaYK

AHHOTAIIUA YYEBHOM JUCITATIIUHBI

Oopa3oBartesibHAsI MIPOrpamMMa

MATEMATHUKA

«(DYHKI_II/IOHEIJ'IBHI)IG MCTOJbI B MCKIUCHUIIIIMHAPHBIX UCCIICIOBAHUAX Y

(Haumenosanue odpazoeamenvHoll npozpammsl (npoguns, cneyuanuzauus))

HaunmeHnoBanue JMCUUILINHBI

Heauneiinbie IBOJIONUOHHBIC YPABHCHUS

O0BEM TUCHUIIINHBI

3 3E (108 yacoB)

KpaTkoe conep:kaHue TACHUILINHDBI:

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe coaeprkanue pas3aejioB (TeM) QU CHUATNIINHbBI

N3mepumocts o boxuepy,
nHTerpan boxuepa

Onpenenenne U3MEPUMOCTH M UHTErprpyeMocT o boxuepy
(GyHKIMH cO 3HaYeHUAMH B 0aHaXOBOM IIPOCTPAHCTBE,
npocrenme cBorcTsa. Kpurepun namMepuMoctu u
uHTerpupyemMoctu 1o boxuepy. [Ipenen nocnenosarensHoCTH
¢byHkumit u3mepumbIx o boxuepy. /lelictBue muHeiHOTO
oreparopa Ha uarerpan boxnepa.

IIpocTpaHcTBa HHTETPUPYEMBIX
byHKIMi

OrmpezeneHne MpocTpaHCTB MHTETPUPYEMBIX (PYHKIINIA CO
3HaUYeHUAMH B 0aHax0BOM mpocTpaHcTse. [lonmHoTa n
cenapabebHOCTh TAKUX POCTPAHCTB, CONPSKEHHBIE
MpocTpaHcTBa, HepaBeHCTBO [ enbaepa. Touku JleGera
uHTErpupyeMsbIx QyHKIUH. CBsI3b N3MEPUMOCTH U
uHTerpupyeMoct no boxuepy u no JleGery.

CuiibHas u cnabas
HENPEPBIBHOCTh

Onpenenenne U CBOWCTBA HEMIPEPHIBHBIX U €1a00 HENPEPBIBHBIX
(GyHKIMI co 3HaUeHNSIMU B GaHAXOBOM ITpocTpaHCTBe. Teopema
0 KOMITAKTHOCTH BJIOYKEHUSI IPOCTPAHCTB 3BOJIFOIIMOHHOTO TUIIA.
IonHble crucTeMbl (PYHKIMIA B IPOCTPAHCTBAX HEMPEPHIBHBIX

GyHKIM.

CurbHas ¥ ciabast
Qg epeHIupyeMoCThb

Onpenenenue u cBoicTsa qUpGepeHIupyeMbIX U ¢1a00
mddepeHIpyeMbIX QYHKIMNA CO 3HAYEHUSIMU B 0aHaXOBOM
npocTpaHcTBe. [ToHbIe cucTeMbl (PYHKILMM B TPOCTpAaHCTBAX
mddepeHtpyemMbIx QyHKIMA. [110THOCTE TpOCTpaHCTB

i epeHIpyeMbIX (GYHKIMH B IPOCTPAHCTBAX
UHTETPUPYEMBIX (DYHKITHIA.

O0600111eHHbIE TPOU3BOIHBIE

Onpenenenre 000OIEHHOMN MTPOU3BOAHOM 151 PYHKIIH CO
3HAYEHHUSMH B 0aHaXOBOM IIPOCTPAHCTBE U €ro KOPPEKTHOCTb.
OKBHUBAJICHTHBIC OITPEIENICHHSI 0000IIEHHON MPOU3BOHOM.
CBs13b ¢ MOHATHEM 00001IEHHOM pon3BoHOM 10 Co00IeBYy.

[IpoctpancTBa 06001IEHHO
T depeHIupyeMbIX (HYHKIMH

Onpenenenue npocTpaHcTB 00001eHHO U HepeHITIPYEMBIX
(GyHKIMH co 3HaYeHUMH B 0aHAXOBOM IPOCTPAHCTBE U UX
IpocTenme CBOMCTBA. Teopemsl BiiokeHus. I lToTHOCT
MPOCTPAHCTB HEMpephIBHO MU(depeHIpyeMbIX (yHKIIMI B
MPOCTpaHCTBaxX 0000IIEHHO i hepeHIpyeMbIX HYHKIMI.




Crnenpl 1 ipooinKeHre 00001IeHHO ¢ ¢epeHITUPYEMBIX
¢ynxuumii. Cnabast HemPepHIBHOCTH 000OIIIEHHO
muddepeHIMpyemMbIxX HYHKITHIA.

[Tomyrpymiiel onepaTopoB

OrnpenienieHre U MPOCTEMIINE CBOWCTBA HEPEPHIBHBIX
MIOJTYTPYIIT ONIEpaTopoB B OaHaX0BOM MpocTpaHcTBe. [ 'eneparop
MOJIYTPYIIIIBI U ero cBoiicTBa. Teopema Xuie-Mocupl.
Kpurepuii cymecTBOBaHHS OTYTPYIIBI B THIHOEPTOBOM
IIPOCTPAHCTBE.

I'pynnel onepatopos

Omnpenenenne U NpocTENINE CBOMCTBA HEITPEPHIBHBIX TPYIIIT
OIIepaTopoB B OAHAXOBOM IPOCTPAHCTBE, CBSI3b C MOIYIPYIIIaMU.
I'eneparop rpymmnsl 4 €ro CBOWCTBa. AHAJIOT TEOpEMbI XUILjIe-
Hocuap! s rpynm. Teopema CToyHa 0 TpyInax yHUTAPHBIX
OIIEpaTOpPOB B r'MJILOEPTOBOM IPOCTPAHCTBE.

AOCTpaKTHBIE BOJTIOIIMOHHBIE
YpaBHEHUS

[IpumeneHue MOMyrpymm JUisl peLeHNs 3BOTIOIMOHHBIX
ypaBHeHU B 6aHaxoBoM mpocTpaHcTBe. [lousaTrs 00001meHHbIX
petenuii. TeopeMbl CyIIeCTBOBaHUS U €IUHCTBEHHOCTU
KJIACCUUECKUX U 00O0OIIEHHBIX PELICHUI.

CrnennasnbHble CBOMCTBA IPYIII
YHUTApHBIX OIEPATOPOB

Onenku Tuna CtpuyapTia Ajs TpyI YHUTAPHBIX OMEepPaTopoB.

VYpasuenne Kopresera-ne ®puza

VYpasuenne Koptesera-nge @pusa u ero Gpusnueckuii CMbICI.
ConuToHbl. 3aKOHBI COXpaHeHMs 1151 ypaBHeHus: Kopreera-ne
®puza.

JIuHeapru30BaHHOE ypaBHEHHUE
Kopresera-ne @pusa

3apavya Komm ams muHeapu3oBaHHOro ypasHeHust Kopresera-ae
@®pu3a. [IpuMeHeHne Teopuu rpyIil YHUTApPHBIX OIIEpaTOpOB JULs
IIOCTPOEHMS ¥ MCCIIEIOBAHUS CBOVICTB €€ PEILICHUM.
CrienpasibHble CBOMCTBA PEILIEHUH: JIOKAJIBHOE CIVIaXKUBaHUE,
OLICHKA MAKCUMAIBHBIX (DYHKIMH.

3anava Komm a5 ypaBHEHUsS
Kopresera-ne ®pusa

IlocTpoenue JIOKaJIBHBIX [T0 BPEMEHU PETYIISPHBIX PELICHUN
3agaun Komm juis ypaBaenust Kopresera-ne ®@pusa Ha 0CHOBE
CBOJNCTB pEILICHNI JIMHEApU30BaHHOTO ypaBHeHMs1. [IpuMenenue
3aKOHOB COXpPaHEHMs JUIsl IOCTPOEHHUS III00ANIbHBIX 10 BPEMEHU
pemennii. TeopeMbl CyleCTBOBaHUS U €IMHCTBEHHOCTH
000O0I1IEHHBIX PEIICHUI.




Dedepanvroe 20cy0apcmeeHHoe asmMOHOMHOE 00PA308amebHOe YupercOeHUe 8blCUuLeco
obpazosanus « Poccutickutl ynugepcumem Opyicovl Hapooo8»

Dakyrvmem GuU3UKQO-MAMEeMAMUYECKUX U eCeCcneeHHbLX HAVK
AHHOTAIIUS YYEFHOM JUCITATLIUHBI

Oobpa3oBareabHast nporpamma_01.04.01 “MaremaTtuka”

cneyuaiuzauusl ((@ZHKZMOHaJleble Memoobl 8 MeomducyunﬂuHangblx
UCCIe00BAHUAXY

(HaumeHo8aHUe 0OPA308aMENLHOU NPOSPAMMbL (NPOPUTL, CREYUATUZAYUS)

HaumenoBanmue Onepamopeul 6 YyHKYUOHANbHBIX RPOCMPAHCIMBAX
JUCIHUIINHBI
O0BEéM TUCHUILTNHBI 3 3E 108 uac.

Kpatkoe coaep:kanue q1uCUMIIMHBI

Ha3zBanue pa3nenoB (Tem) Kpatkoe coaep:kanue pa3ienoB (TeM) IMCUMILIMHBI:
AUCUUILIHHBI:
1. | IIpocrpancTBa Moppu Onpenenenne 1 OCHOBHBIE CBOMCTBA POCTPAaHCTB MoppH.

[Ipumepsr pyHKIHI 13 pocTpancTB Moppwu. [lomHoTa.
CpaBHenue ¢ npoctpancTBaMu Hukoiabsckoro.

2. | JloxanbpHbIi BapuaHT OmnpezeneHne 1 OCHOBHBIE CBOWCTBA JIOKAIBHBIX TPOCTPAHCTB
npoctpancTs Moppu Moppu. [Ipumepst pyHKIMH U3 pocTpancTB Moppw.
ITonHoTa.
3. | O6mue npoctpancTBa OrpenereHne W OCHOBHBIE CBOWCTBA OOIUX JIOKAIBHBIX W
tma Moppu TJI00ATBHBIX MIPOCTPAHCTB THIIA Moppnu. YcnoBus
HETPUBUAIBHOCTH.
VYciioBus COBIAJICHHUS.
4. MakcuMaTbHBII OmpezneneHue U OCHOBHBIE  CBOMCTBA ~ MaKCHUMAalIbHOTO
oneparop onepatopa Xapau-Jlurmieyna. HeoOXoauMble ¥ JTOCTaTOYHBIC

YCIIOBHSI OTPAHUYEHHOCTH MaKCHMAJIBHOTO OINepaTopa B OOLINX
JIOKaJIbHBIX MPOCTPAHCTBAX THIA Moppu

5. | dpoOHsrii Omnpenenenre 1 OCHOBHbIE CBOMCTBA IPOOHOT0 MaKCUMAJIEHOTO
MaKCUMAaJIBHBIN omiepaTop | oneparopa.  HeoOxomammple ©  JOCTaTOYHBIE  YCJIOBHS
OrPaHUYEHHOCTH JAPOOHOTO MaKCUMAaJbHOIO oOIeparopa B
00MIMX JIOKaNBbHBIX MPOCTPaHCTBaX THIa Moppu

6. [[Morennman Pucca OnpeneneHrne W OCHOBHBIE CBOWCTBAa MOTeHHMaida Pucca.
HeoOxomumple ©  [1OCTAaTOYHBIE YCJOBUS OTPaHUYEHHOCTH
noteHiMana Prucca B 0OLIMX JIOKAJIbHBIX MPOCTPAHCTBAX THUIIA
Moppu




svicuieco oopasosanus « Poccutickuil ynusepcumem opyicovl Hapoooe»

(Dakyﬂbmem qbu3m<0-mamemamuuec1<ux U ecmecmeeHHbLX HaYK

AHHOTALMS YYEBHOM JUCHUTIIVHBI

O0pa3zoBaTenbHas nporpaMmma

MATEMATHKA

«DyHKIIMOHAIBHBIE METObI B MEKIUCLIUIIJIMHAPHBIX UCCIEA0BAHUIX)

(HaumeHnoBaHue 06paz08amenbHOU NPopAMMbL (NPoPunsb, cneyuarusayus))

HawnmenoBanue JUCITUITIINHBI

I[OHOJIHI/ITGJII)HBIG TJ1aBBbI ypaBHeHI/Iﬁ C YaCTHBbIMH
IIPpOU3BOAHBIMHA

O0BEM TUCHUITINHEL

3 3E (108 yaca)

Kparkoe cogep:kanue JUCHUIINHBI:

Ha3Banue pa3aenoB (Tem)
AUCHHUILJIMHBI

Kparkoe conepxanue pa3aeoB (TeM) IUCHUANINHBI

DyYHKIIMOHAIbHBIE
IPOCTPaHCTBA U 3a/1auu
MaTeMaTHYECKON (PU3UKH

BBenenue B ypaBHEHMS C YaCTHBIMH IIPOU3BOIHBIMH,
IIOCTAaHOBKA 331a4 MaTeMmaTudeckoil ¢usuku. IIpocTpaHcTBo
uHTEerpupyemMbix (yHkmii. OOO0OIIEHHBIE NPOU3BOAHBIE H
KoHeuHble pazHocTu. [IpoctpancTBa CoboneBa. HekoTopsie
CBEICHUS W3 TEOPHH JIMHEHHBIX (YHKIHMOHAJIOB U
OIIEPaTOPOB B I'MJILOEPTOBBIX MPOCTPAHCTBAX.

ONIUITHYCCKUE 3agadn

Pazpemmumocts 3amaun Qupuxine u 3agaun Heiimana s
ypaBHeHus Ilyaccona. OOo0OIIeHHBIE H  KIJIACCUYECKUE
PEIICHUS IUTUTITUYECKHUX 3a/1a4, TTIAKOCTh PEIICHUM.

OBOJIOLMOHHbBIE YPAaBHEHUS

OBOJIOLUOHHbBIE YPaBHEHUS

Teopus nonyrpynn u ee
HPUIIOKEHUS

Teopus noayrpynn u ee NpUJIoKEHUs




Deoepanvroe 20cy0apcmeeHHoe asmoHOMHOe 00pa308ameIbHOe

yupedsicoenue gvicuieco obpazosanus « Poccuiickuii ynusepcumem opyorcowi

Hapooo8y

(Dakwlbmem 42u3ux0-mamemamuuecxux uecmecmeeHnblx HAVK

AHHOTAIIYS YYEBHOW TUCIUTLIVHBI

O0pa3zoBaTenbHas nporpaMma
01.04.01 “Maremaruka”,

cnenuann3auus «©OYHKIMOHAIBHBIC METObl B MEXKAMCIUNINHAPHBIX MCCICA0BAHUIX)

(Haumenoganue 06paA306amMenbHOL NPOSPaMMbl (Npoghunsb, cneyuanuzayus)

. HanmenoBaHue qMCUMILUINHBI . Komnvromepnuie mexnonozuu 6
HayKe u 00pazoeanuu
° O0LEM TUCHUIIINHEI ° 12 3E (432 uyac.)
o Kpatkoe cogep:kanue 1UCHUILIUHBI
. Ha3Banue pa3aenoB (Tem) . Kparkoe conepskanue pa3iesioB
AUCHHUILIMHBI (TeM) TMCUMILINHBI:

Hayunsle Bruncnenus B MS Excel

OcHoBHbIe nipreMbl paboTel B MS Excel.
Tunsl faHHBIX. 3al0JIHEHNUE AMAana3oHa SYeeK.

®opmartupoBanue naHHbIX. CpeactBa MS

Excel mns  Bu3yanuzanmum — KpUBBIX U
NOBEPXHOCTEH.  Busyanusauus  pellIeHUH
OOBIKHOBEHHBIX g depeHIranbHbIX
YPaBHEHUH. Busyanusanus IIy4KOB
TPacKTOPUI CTOXaCTUYECKUX

g depeHIMATBHBIX YpaBHEHUI.

Anamm3 nagaesix B MS Excel

®opmynel B MS Excel. AbcomtoTHeie u

OTHOCHUTENbHbIE CChUIKA. DyHkuuum B MS

Excel. MaremaTtnueckue byHKIHN.
Cratuctudeckue GyHKINU.

[Toctpoenne OUHOMHANBLHOIO JepeBa IloctpoeHne  nepeBbEB  NPOLCHTHBIX
M3MEHEHHUs LIeHbl 0a3MCHOr0 aKTHBAa M OLIEHKA | CTaBOK JUTSL OILICHKH ITPOLICHTHBIX
CTOMMOCTH €BPOITEHCKUX U aMEPUKAHCKHUX JIEPUBATHUBOB.

OIIL[MOHOB ITyT ¥ KOJLIL.
[TporpammupoBanue B MS Excel 31K NIPOrpaMMHUPOBAHUSA VBA.

Coznanue ¢yHkiuu. [lepeMeHHBIE W THUIIBI
MS  Excel
CTPYKTYpHOM MOJENH KPEIUTHOTO pHUCKa
Meprona. PacueT KpeIuTHBIX CIIPEIOB U

JAHHBIX. Peanmuzanus B

KPEIUTHBIX TPENIOB.




Marpuunsie Beruucnenust B MS Excel

Bson MaTpULBL. Onepanun c

MAaTpULIAMH. Martpunel BEPOSITHOCTEN
IIEPEXOJI0B B CUCTEME KPEAUTHBIX PEUTHUHIOB.
Pacuer nokasareneii BeposTHOCTH Aedonrta u

YPOBHS MOTEPH pH Aedore.

Cosnmanue 0a3bl maHHBIX MS Access

MS
Co3ganue TabmHI B peXUME KOHCTPYKTOpA.

OCHOBHBIE  TIOHATHUA Access.
CaoiicTBa 1oseii Ta0auipl. KiroueBble OJIS.
Opranuzanus cBsi3u Mexay Tabmuamu. Beox
JAHHBIX B TAOHIBI. IMITOPT JaHHBIX W3

BHCIIHHUX MCTOYHHUKOB.

3ampocsl k 6a3e qanHbIx MS Access

[Tonck mamabix B Tabmumax. [Ipocroii
3anpoc. CopTUpOBKa JaHHBIX B 3aIlpoce.
I'pynnmuposka
3anpocax. llepekpecTHble 3ampochl. 3ampockl
no0aBJieHHe 3anpockl

JaHHBbIX. Breruucnenus B

Ha JlAHHBIX. Ha
O0OHOBJIEHHE JaHHbIX. Bi0JKeHHBIE 3a11POCHI.

OcHoBsI s3b1Ka SQL.

Okpannbie popmbl MS Access

Co3manne mpoctoit (GopMbl B pexume
KOHCTpyKTOpa.  JleHTounas  ¢opma m
3arojOBKHM. OJIEMEHTbl YIpaBieHUs (OPMBIL.
ApudpmeTndecKue u JOTHYECKUE BEIPAKEHHS.

MHorocTpanndHbIe (POPMBI.

Otuetsl MS Access Coznanue oT4eTa. KonctpykTop
OTYETOB. Brraucnenus B OTYeTax.
Hcnonb3oBaHne CyMMbl C  HAaKOIUIEHUEM.
MHOrocTpaHU4HblE  OTYETHI. CocraBHble

OTYETHI.
[TporpammupoBanne Ha VBA B MS Cpena pa3paboTKH. Crpykrypa
Access nporpamMel.  [Tognporpammel.  BerpoenHble

¢yukuu. Pabota ¢ o0bexktamu MS Access.

Odopmienue
pabort B cucteme LaTeX

Y4eOHBIX M  HAay4HBIX

Habop Texcta B LaTeX. Habop
Matematnueckux (opmyn B LaTeX. Habop

MaTpul. METKH U CCBUIKH.




DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOe 00PA308amenNbHOe
yupeosicOeHue gvicuie2o obpazosanus « Poccutickuui ynusepcumem opycobwl
Hapooo8y

Dakynvmem @Pu3uko-mamemamuuecKux u eCmecmeeHHblX HayK
AHHOTAIIUS YYEFHOM JUCITATLIUHBI

HcTopusi 1 MeTOI0JI0THSI MATEMATHKHN U HHPOPMATHKHI

Oopa3oBartesibHAsI MIPOrpamMMa
01.04.01 Maremaruka
«DyHKIMOHAIBHBIE METO/IBI B MEKIUCIIUTUIMHAPHBIX UCCIIETI0BAHUSIX)

(HaumeHoBaHUe 0OPA308AMENLHOU NPOSPAMMBL (NPOPUTL, CREYUATUZAYUL)

. HanmeHnoBaHMe 1M CUMILVINHBI . Hcmopus u memooonozusn
Mamemamuku

° O0BLEM TUCHUIIINHBI ° 2 3E (72 uac.)

o Kparkoe cogep:xkanue 1uCHUILIUHBI
. Ha3Banue pa3nenoB (Tem) . Kparkoe conepskanue pa3iesioB
JUCIHUTILINHBI (TeM) TUCUMILINHDI:
. BBoanbiii pa3aen (BBOAHBIE . Yo Takoe UCTOPUS U UCTOPUS
3aMEYaHHMS) MaTeMaTHKH, B yacTHOCTU? Ux

He0003puMocTh. OOIIHE MPUHIIAITHI
WCCJICIOBAHHSI MATEMATUICCKIX OTKPBITHIMA
nporuioro. Mcropuyeckoe CBUAECTETBCTBO.
HcTopuk mponuioro ¥ KICTOPUK HACTOSIIETO.
Bo03MOXHOCTH UCTOPHH COBPEMEHHOM
MaTEeMaTHKH.

° HeobOxonumMocTts nuctopuu
MaTeMaTuku. OTIu4re UCTOPUU MaTeMaTUKH
OT MIPOCTO UCTOpUU. MIcTOpHSI MaTeMaTHKH KaK
HayKa C Pa3IMYHBIX TOYEK 3PEHUS HA MOHITHE
HayKH.

° Yrto Takoe METOIOIOTH?
MeTo10510THS MATEMATHKH B TIPOIIJIOM U
HACTOSIIIEM.




. OO0muit 0030p UCTOPUUECKOTO
pa3BUTHS MAaTEMaTHKH

. Horpeueckas mateMatuka. DakTbl
Y JOMBICJIbL. DMIUPUYECKUE 3HAHUS U
J0Ka3zaresbcTBo. Marematuka J{peBHei
Onnaasl. Uctopus nepsoix Teopem. Daitec,
Apxumen u apyrue. EBKINA Kak y4eHbIH,
cobupatens u komnuisTop. Ero tpya
«Hauanay. IlepBsie maru soruku. CoucTsl,
ApHUCTOTEINIb U COBPEMEHHAs JIOTHUKA.
MaremaTurka Kak Hayka B IpeBHeM mupe. Eé
coJiepKaHue, 1IeJIM U MECTO B PSIy HAyK C
TOYKHM 3peHus IpeBHUX. EBponeiickas
Matematuka B CpenHue Beka. Apadckas
MaTeMaTtuka. MaremaTtrka Onoxu
Bospoxnenus u Hosoro Bpemenu. Jlekapr,
Heroton, Jleitonun u npyrue. Vx B3rasa Ha
CoJIepKaHue U CYIIHOCTh MaTEMaTHKH.
PazButue marematuku B XVIII cronerun.
Oiinep, Jlarpanx u npyrue. Matemaruka XIX
cronetus. ['aycc, ['anya, JlobaueBckuii u
npyrue. Marematruka Ha pyOeke BEKOB.
Hogesle 3agaun u HOBbIE Lenu. Teopus
MHOKECTB, JIOTHKA, TEOpHUs TPYII U anredpa,
HOBBIE B3IJIsI/Ibl HA TEOMETPHUIO U aHAJIM3.
[Ipo6nemsr 'mnpbepTa. MaTemaTrueckoe
C0o00I11IeCcTBO TeX JieT. MareMaTnka Hadaina XX
BEKa, e OypHOe pa3BUTHE. Y CIIEXU JIOTHKH.
[IpoGiembl OCHOBaHMI MaTeMaTHKU U TEOPUH
MHOKeCTB. MaremaTuka cepenHbl XX Beka
(1o 70-x romoB). Teopus BEpOSTHOCTEH,
TOTIOJIOTHS, alireOpanyeckasi TeOMETPHs 1
Jpyrue obiaacTu.

° Cnan unu Hakoruienue cui? (O
MaTeMaTHuKe KOHIa XX BeKa U COBPEMEHHOIA.)
Martemaruka B Poccuu. OT «Apudmeruxm»
Marnunkoro a0 «aena Jlysunay.

o HcTopust OTKpBITHS HEEBKIINOBOM
TEOMETPHUH

° «Havana» EBxinna, 5-i nocrynar,
MOTIBITKU €r0 J0Ka3aTenbcTBa. PaboTsl
Cakkepu, JlamGepra u Jlarpanxa. Tpyasl
JloGaueBcKOro, MX CXOACTBO U
IPUHLHANNAAIBHOE OTINYHE OT TPYAOB €r0
MPEIIIECTBEHHUKOB: MOMBITKH PaCCyXACHUM
OT IIPOTUBHOTO, YTBEPKIECHHUE O
CYLIECTBOBAaHUH «BOOOpPaKaeMoii» reOMeTpuH,
pelIeHne ¢ €€ MOMOLIbI0 HEKOTOPBIX 3a7au
aHanu3a. Kpatkuii ouepk reoMeTpuun
Jlo6aueBckoro (MOBTOPSIIOUIHI TyTh CaMOT0
Jlo6auesckoro). Tpyas! SAxoma bonbsu u
lNaycca. JlanpHeimas HCTOpUsT HEEBKINAOBBIX
reomerpuil. Tpyasl @.Kielina u npyrux.
CoBpeMeHHbIE MOAX0Abl K TOCTPOEHUIO
reometpun JlobaueBckoro.




. Uctopus pemenns
anreOpanveckoro ypaBHEHUS S- CTETICHH

. Pemenue kBagpaTHBIX YpaBHEHU,
YpaBHEHUH TPEThEU U YETBEPTOU CTEIICHH.
[MonbITKM MOCTpOEHUS 0011eH HopMyITBI
peleHust ypaBHeHUS S-i cTerneHn. AGensb u
lNanya, ucropus ux orkpseituid. [IepecraHoBky,
PUMaHOBBI IOBEPXHOCTH U rpymnsl. [TonHoe
pelieHue 3agauu. 3HaueHUe OTKPBITUI AGers
u ['anya ny1s nanpHeuIero pa3BuTus
MaTEMaTUKH.

. Hcropust ocHOBaHMI MaTEMATHKH

. Kparkuii ouepk UCTOPUM OTKPBITUS
1 OCHOBAaHUH MaTeMAaTUYECKOTO aHAIU3a.
Ouepk UCTOPUHU MOCTPOEHHUS IEUCTBUTEIIBHOIO
yucia. Pa3iauusble B3IIIAAbI HA TIOHATHE
JIericTBuTenbpHOrO0 uncia. Jeaekuna, [leano u
IpyTHeE.

. KanTop u ero Teopust MHOXECTB.
ITapanokcel, napagokc Paccena. I'.®pere.
JleitOuuu, I'nnp0epT u mporpaMmMa OCHOBaHUS
MaTeMaTuku. OTKPBITHS JTIOTUKU X X-TO
crosnetus (Teopemsl ['€nenst u ap.)
AKCHOMaTHYECKUE CUCTEMBI TEOPUU
MHOkecTB. KonTunyym-runoresa. [Ipo6iembl
OCHOBaHMUI MaTeMaTukHu. [lonbITkn
paspenieHus ATUX npodsieM. KoHCTpyKTUBH3M
Y TPAJULIMOHHAsA TEOPETUKO-MHOKECTBEHHAS
MaTeMaTHKa.

L4 I/ICTOpI/IH MaTEMaTUKHU

L4 OCHOBHBIE 3TaIbI Pa3BUTHA




(De()epaﬂbnoe eocydapcmeennoe aA6MOHOMHOE oﬁpas’oeamem;uoe yupeafcbenue ebicuieco

oopazoeanusn

«Poccuiickuii ynugsepcumem 0pyxcovt HApoO06»

(Dakyﬂbmem qbu3m<0-mamemamuuecr<ux U ecmecmeeHHbLX HaYK

AHHOTAIIUS YYEFHOM JUCITATLIUHBI

Oo0pa3zoBaTenbHas mporpaMmma

01.04.01 — «MaTeMaTHuKa»

«(I)!HK!!I/IOHEIJII)HI)IQ METOIbI B MEKNUCHUITINHAPDHBIX UCCJICTOBAHUAXY

HaunmMmeHnoBaHnue
JUCHUIIIMHBI

O0BLEM TMCIUIVINHBI

73E (252 uac.)

HaszBanue pa3nienoB (Tem)
AUCHUILTHHBI

Kpatkoe conep:xanue pazaenos (TeM) IMCHUNIAHBI:

[MpeobpazoBanus Oypre
OCHOBHBIX 1 0000IIEHHBIX

byHKIHA

[IpocTpancTBa OCHOBHBIX M 0000IIEHHBIX (yHKITHHA J1.
HIBapua. [IpeobpazoBanue Pypre B ITUX MPOCTPAHCTBAX,
€ro CBA3b CO CABUTOM, U] depeHInpOBaHNEM U CBEPTKOH.
O60011eHHOE HEPaBEHCTBO MUHKOBCKOTO JJISI CBEPTKH.

[IpeobpazoBanue Dypobe
GyHKIMIA 13 |_1

HenpepbIBHOCTE ¥ OrpaHU4E€HHOCTH PE0OPa30BaHUs
®ypee. [loBenenne Ha 6eckoHEYHOCTH. CBSI3b CHIIBHOTO U
cimaboro npeodpazoBanus Oypre. Anredpa Bunepa
npeoOpaszoBanuii ypre HHTETPUPYEMBIX QPYHKIINH.

[IpeoOpazoBanne Dypne
GbyHKIMIA 13 Lz- Teopus

IToxo/ K OnpeeNIeHHI0 CUIIBHOTO Ipeodpa3zoBanus Oypbe

dynxumii us L, . Ceasb cunbHOTO 1 ciaboro

[Tnanmepens. npeoOpazoBanus Oypee. Teopema [lnanmiepens u paBeHCTBO
[Tapcesansi.
[IpeobOpazoBanue Oypne [Monsitue 06 uHTEpHOAIMKA. HTEPHOAIIMOHHAS TeopeMa

byHKUM 13 Lp .

Pucca- Topuna. Teopema Xaycnopda- FOnra.

OrnpezaeneHyue 1 OCHOBHBIE
cBoiicTBa Pypre —
MYJIBTUTUINKATOPOB

[IpocTpancTBo Pyphe- MyJIBTUIUIMKATOPOB B Lp .

HocraTounsle ycnoBus @ypbe- MyIbTHILIUKATOPOB B Lp .

DOpMyJIIMPOBKA U JOKA3aTEIBCTBO OCHOBHOU TEOPEMBI O
MyJIbTUILNIMKATOpax UHTErpaiga dypse.

Teopems! JInzopkuna u
Muxnuna — XepManjepa o
MYJIBTHILIUKATOpaXx

DOpMYJIIMPOBKH U COIIOCTaBIEHUE TeopeM JIN30pKHuHA U
Muxnuna — XepMmaHzaepa 0 MyJIbTHUILNIMKATOpax HHTEerpasia
®ypse. [IpumeHeHune TeopeM 0 MyJIbTHILIMKATOPaX




uHTerpana dypne

uHTerpana Oypbe It OLEHKH HOPM CMEIIaHHBIX
MIPOM3BOAHBIX YEPE3 HOpMY onepaTtopa Jlamaca.

HexoTtopsie npuMeHeHuUs
TEOPEM O MYJIBTUILTUKATOPAX
uHrerpaia Oypee

Teopema Pucca 06 orpannueHHocTd cymm J{upuxire.
XapakrepucTuieckue GyHKIUH MOJOCH, MPSIMOYTOJIBHOTO
napaJiesenuIieia ¥ BHITYKIOTO MHOIOIPaHHUKA KaK O
MyJIbTUIUIUKATOPBl HHTErpana dypre. Pezynbrar Y.
Deddepmana no mpodbaeme Oypre- MyTBTUILIMKATOPOB.

IToampocTtpancTBo pyHKITHI
C OrPaHUYCHHBIM CIIEKTPOM

WuTerpanbHoe mpenacTaBieHne (QYHKIUH C OTpaHUICHHBIM
cnextpoM. HepaBenctBo bepHmireiina mis ¢GyHKIEH C
OTPaHWYEHHBIM CIEKTpOM. HepaBeHCTBO pa3HBIX METPHUK
Hukomnbckoro amst GyHKIMH ¢ OTPaHUYSHHBIM CIIEKTPOM.

Crens! GyHKIMI 1 HEPABEHCTBO Pa3HBIX U3MEPEHUH
Huxonbsckoro ajst yHKIHUU ¢ OrpaHUYEHHBIM CIIEKTPOM.

IIpoctparncTBo CobomneBa

Ycpenuenne pynkiuii mo Co0oneBy, ero cBs3b ¢
0000meHHpIM nuddhepernmpoBanueM. CoBIaIeHHE CIIa0BIX
U CHJIbHBIX 00O0OIIEHHBIX MPOU3BOIHBIX 110 Co0O0JIEBY.
®opmyina JleitOHUTA 7151 000OIIEHHBIX TPOU3BOTHBIX.
3aMKHYTOCTh 00001IeHHOTO AU HEepeHIIMPOBAHUS.
ITpoctpanctBo CobosneBa, €ro MOIHOTA.

TeopeMbl BIOXKEHUS AJIA
npoctpancTB CoboeBa

WuTerpanbroe mpencraBienne CoboneBa U CIeACTBUS U3
Hero. OIeHKH NPOMEXYTOUYHBIX MPOU3BOIHBIX ISl (PYHKIIUIA
n3 poctpancTB CoboneBa. BioxkeHne pa3HbIX METPUK LIS
npoctpanctB CoboseBa.

CaoiicTBa MOayJIEH
HENPEePHIBHOCTU

CBolicTBa KOHEUHBIX PA3HOCTEN U MOAYJIEH HENPEPHIBHOCTU
KaK HEJIMHEHHBIX TPOOHBIX XapaKTePUCTUK TIaJKOCTH
¢yukiuit. CBOHCTBA MOHOTOHHOCTH U OLIGHKH MOJTyJICH
HenpepblBHOCTH. Teopema Mapuio o cBsizu Moaysei
HEMIPEPBIBHOCTU Pa3JINYHBIX ITOPAIKOB.

OO611ne cBoiicTBa
npocTtpaHcTB Hukonmbsckoro-
becoBa

Omnpenenenus nmpoctpancTB Hukonsckoro- becora, ux
o01rrie cBoicTBa. DKBUBAIIEHTHBIE HOPMBI B TIPOCTPAHCTBAX
Huxonbsckoro- becoBa B TepmMuHax Moayiein
HEIPEePBIBHOCTH, B UHTETPAIHHON U B TUCKPETHOH (hopme.
[Tonnora npoctpanctB Hukonbckoro- becosa

Bito>xeHue npocTpaHCTB
Huxonsckoro- becosa 0e3
W3MEHEHUS METPUKHU

OcHoBHast 1eMMa 00 OLIeHKe AUCKPETHBIX cyMM. Teopema
BJIO’KEHHMS T10 MTOKA3aTENI0 TIaJKOCTH U IO BTOPOMY
UHJIEKCY. Pacmpsroniascs mkana mpocTpaHCcTB
Huxonsckoro- becoa. Ouenka MoayIisi HEIPEPHIBHOCTH
(YHKLNH CTENIEHHOTO THIIA U KPUTEPUH €€ IPUHAUICKHOCTH
npoctpancTBam CoboneBa n Hukomisckoro- becosa.

BsaumocBsa3b 00001IEHHBIX
IIPOU3BOJIHBIX U PA3HOCTEN

OnepaTopsl yCpeIHEHuUs, CBOICTBa uXx anaep. HTerpanbHbie
MpEJICTaBJICHUS] PA3HOCTEN uepe3 Nporu3BoAHbIE. TeopeMbl O
CBOMCTBax OIepaTopOB YCPeAHEHUS. Pa3HOCTHBIC KpUTEpHH
MIPUHAICKHOCTH 00OOIICHHBIX POU3BOIHBIX T10

HaIpaBJICHUAM K Lp .

Pa3znocTtHas XapaKTepusanusd

OKBUBAJICHTHBIC HOPMBI U PA3HOCTHAS XapaKTepU3alus
npoctpancTB CobosieBa. B3anmMHbIe BIOKEHIS




npoctpancTB CoboeBa

npoctpancTB CoboneBa n Hukonbsckoro- becosa.

Bxirouenne mpou3BOIHEIX B
HOPMBI IPOCTPAHCTB
Hukonsckoro- becosa

DOKBHBaJICHTHBIE HOPMBI B MPOCTpaHCcTBaX Hukosbckoro-
Becosa ¢ ucnonp3zoBanueM 0000IIEHHBIX IPOU3BOAHBIX U
MOJTyJieil HEMPEPHIBHOCTH.

Brnoxenue pasHbIX METPUK
IS MIPOCTPAHCTB
Hukonsckoro- becosa.

OKBUBAJIEHTHBIE HOPMBI B IpocTpaHcTBax Hukonbckoro-
BecoBa B TepMuHax pa3iokeHUH B psabl 10 GYHKIHMAM C
OrpaHUYEeHHBIM crieKTpoM. DopMmynHupoBka u
JI0Ka3aTeNbCTBO TEOPEMBI BIOKEHUS PAa3HBIX METPUK.
HeynyumaeMocTb TeOpeMbl BIOKEHMUSL.

Onucanue [ (1 (0):] Ha
MOJITPOCTPAHCTBE MEHBIIICH
pasMepHOCTH

ITonsTHE ciiena Ha MOANPOCTPAHCTBE MEHBIIEH
pa3MepHOCTH. Teopema 0 TOUHOM ONMCAHUN POCTPAHCTBA
cienoB AJist npoctpancTB Hukonbckoro- becosa.
[Ipenenbuelit ciiydail Teopemsl o cienax. OTCyTCTBUE
JINHEUHBIX ONEPaTOPOB NPOAOCLKEHHS B MIPEAECIEHOM
ciyyae.




Dedepanvroe 2ocyoapcmeentoe a8MoHOMHOe 00PA306AMENbHOE YYPENCOeHUE 8bICULE20 0OPA308AHSL
«Poccutickutl ynusepcumem opyscosl Hapooosy

Daxynemem pu3uKo-mamemMamuyeckKux U eCmecmeeHHbIX HayK, Kagheopa npukiaono
uHgopmamurku u meopuu 8eposmMHocmeil

AHHOTAIIUS YYEFHOM JUCITATLIUHBI

O0pa3zoBaTenbHas mporpaMma
01.04.01 «MaTtemaTuka.
(HaumeHoBanue 00pPaA308aMeNbHOU NPOSPAMMYL (MPOPUIL, Cheyuanuzayus)

HaumeHoBaHUe TUCUUIIMHBI Kypcosas paboma
O0BbéM TMCUMITHHBI 2 3E, (72 yaca)
Kpartkoe coaep:kaHue JUCHUILIMHBI
Ha3zBanmue pa3nesioB (Tem) Kparkoe conepskanue pa3aesioB (TeM) IMCHUILINHBI:
AMCIUILINHBI
Kypcosas pabora BHyTpH [IpocTpaHcTBa MHTETPUPYEMBIX (PYHKIIHNA
nporpamMMsl ««PYHKLMOHA/IbHbIE CubHas ¥ ciabast HepephIBHOCTh
METOZbI B MEXANCLMMIMHAPHBIX CunbHast 1 cinabas nudepeHIupyeMocThb
CCAEI0BAHNAXY O06001IeHHBIE TTPOU3BOIHEIE
N [IpoctpancTBa 06001eHHO AU PepeHITIPYEMBIX
GyHKIMIA




Dedepanvroe 20cy0apcmeeHHoe asmMoHOMHOE 00pa308amenbHoe yupexicoeHue
svicuieco oopazosanus « Poccutickuil ynusepcumem opyicovl Hapooos»

@akyﬂbmem ¢[m3u1<0-mamemamuuec:<ux U ecmecmeeHHbIX HaYK

AHHOTAIIUA YYEBHOM JUCITATIIUHBI

Oopa3oBartesbHasi MporpaMmma

01.04.01 MATEMATHUKA

(«DyHKITMOHATBHBIC METObI B MEYKIUCIUIUIMHAPHBIX MCCIICIOBAHUAK))

(HaumeHoBanUe 00PA308aMENbHOU NPOSPAMMYL (NPOPUIL, Cheyuaru3ayus))

HaumenoBanue JUCITUITIINHBI

TonmoJiorn4ecKkre MeToaAbl B AJLJINNTHYECKOI TCOPpUH

O0BEM TUCHUITINHEL

3 3E (108 yacoB)

Kparkoe cogep:kanue JUCHUILVINHBI:

Ha3Banue pa3nenoB (Tem)
AUCHHUILJIMHBI

Kparkoe conepskanue pas3aejioB (TeM) QU CHUATNIINHbBI

Teopus Openronbma
Teopema KOHEYHOCTH

KomMnakTHbIE oniepaTopbl

@®penrosbMoBbI oneparopsl. MHaeke
IIpeobpaszosanue Pypre u npoctpancrsa CodosieBa
HuddepennunanbHbie oepaTopbl U KX CHMBOJIBI
ITonsartue o ncepnoaudGepeHIaIbLHOM OllepaTope

Huddepenunansupie GopMbl 1
Koromoutoruu jie Pama

Anrebpanueckue GopMbl

Juddepenumanbupie hopmbl. BHemnuii nuddepenmnmar.
WNunynupoBanHoe oToOpakeHue

Kommuiekc ne Pama

Koromosornu KOMIuIeKkcos.

OTHOCHTEIBHBIE KOTOMOJIOTHH

WnuTerpuposanue Gpopm.

JBonictBeHHOCTS Ilyankape

XapakTepUCTUYECKUE KIIACChI
BEKTOPHBIX PACCIOCHUM

BekTopHnble paccioeHus

BekTopHble pacciioeHus U MPOSKTOPHI

CBsI3HOCTH B BEKTOPHBIX paccioeHusx. KpuBuzHa cBsI3HOCTH
XapakTepuCcTUYECKHE KIIACChl BEKTOPHBIX PACCIOCHUM
Knaccel Uepna Knacc Togna Knaccer [lontpsiruna Knace
Olinepa

Teopema Atbu u 3uHrepa o6
UHJIEKCE

[TonsaTHe rimagkoro MHOrooopasus
JuddepennunanpHble onepaTopbl HA MHOTOOOpa3HH.
KokacarensHoe paccioeHue.

Xapakrtep UepHa 3JIIIMITHYECKOTO CHMBOJIA.

®opmyna Atbu-3uHrepa Ui MHAEKCa AJUIMITHYECKOTO
oIeparopa Ha IJ1aIkOM MHOT000pa3HH.




Dedepanvroe 20cy0apcmeenHoe asmMoHOMHOE 00PA308AMENbHOE YUPENCOCHUE BbLCULE2O
obpazosanus « Poccutickutl ynugepcumem Opyrcovl HApoO08»

(Dakyﬂbmem d)u3ul<o-mamemamultec1<ux U ecmecmeeHHblX HaAYK

AHHOTALMS YYEBHO JUCHUILINHEI

O0pa3zoBartenbHas mporpaMma
01.04.01 “MaremaTuka”, cnenuanu3zainus «ODyHKIIMOHATEHBIE METOIbI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX

HanmenoBanue JMCHUILIHHDBI

Henuneiinotil ananus u onmumuzayus

O0BEM TUCHUIIINHBI

4 3E (144 4ac.)

Kpartkoe cogep:kanue TUCHHNINHBI

Ha3zBanmue pa3iesioB (TeM) IMCHMILIAHBI

Kparkoe coneprxkanue pasaesioB (Tem)
AUCHUILINHBI:

OO01ue moHITUI

Knaccugmukarus skcTpeManbHbBIX 3a7a4.
ITocTanOBKa KJIaCCHYECKUX 3a1a4
BAPUALIMOHHOTO UCUYMCIICHHS U ONITUMAJIbHOTO
ynpaBiieHus. DJIeMEHThI (PYHKIIMOHAIBHOTO
aHaymsa

Huddepenurpyembie GyHKIIMOHATIBI

Huddepenurpyembie yHKIIMOHATBL.
[IpousBoaHas 1Mo HanpaBiIeHUIO, MO Jlarpanxy,
I"ato n ®pemure. DxkcTpeMyM

QG depeHIpyeMbIX QYHKIIMOHATIOB.
EnnncTBEHHOCTH Npou3BoHON Dperire.
ITpunnun @epma U CONMyTCTBYIOLIME
YTBEPKJICHHS

VYcnoBus nepBoro nopsijika B KJIIaCCU4eCKOn
3a/1aue BapUaALlMOHHOTO UCYUCIICHHS

ITocTanoBKa npocTeuiien 3a1a4n
BapHallMOHHOT0 UCUUCIIeHUs1. OCHOBHBIE JIEMMBI
BAapHallMOHHOT'O UCHYUCIICHH .

do f(t, x, X)

Teopema cymmecrBoBanms dt OX

['magxocTh sKcTpemanu. BeiBoj ypaBHEHHS
Ditniepa i KJIaCCUYECKOM 3a1aun
BapHAaIMOHHOTO ucuucienus. CrienuanbHbIe
CIIy4yau ypaBHEHUs Diisiepa

VYpaBHeHue Dilsiepa B MHOTOMEPHOM Cllydae

ITocranoBka 3amaun. BeiBoa ypaBHeHus Oitniepa
C IOMOIIBIO OCHOBHBIX JIEMM BApHUAIIHOHHOTO
VCYHUCIICHUSL.

3agava co CTaplIUMHU TPOU3BOJIHBIMHU

[TocranoBka 3agauu. BeiBos1 ypaBHeHUs Diisepa-
Ilyaccona. [Ipumepsl

KOHC‘IHOMCpHBIe TTagKue 3aJa4u

[TocTaHOBKAa KOHEUHOMEPHBIX 33134 0e3
OTPaHWYEHUN U C OTPAaHUYECHUSIMU TUIIA
paBeHctB. [Ipunuun Jlarpanxka. Heo6xoanmeie
1 OCTaTOYHBIE YCIOBHS DKCTPEMYMA BTOPOTO
nopsiaka. Ipumepst.

N3onepumMerpudeckas 3asada

[TocTaHOBKa M30MIEPUMETPUUECKOHN 3aJauH.
Heob6xoaumoe ycioBue s3xctpemyma. [Tpumepsl

3anauva Jlarpamxa

[TocTanoBka 3amaun. Heo6xoaumoe ycioBue
akcTpemyma. IlpaBuiio MHOxuTenen Jlarpanxa
B 00I1IeM clTydae

33,[[21‘-121 C IIOABMXXHBIMH KOHIIaMH

[TocranoBka 3amaun. Heobxomumoe ycioBue
JKCTpeMyMa. Y CIIOBHE TPAHCBEPCATbHOCTH




VYcnoBus BTOpOro nopsiaka

CunbHBIN U ci1a0bIi SKcTpemMyM. HeoOxomumoe
ycioBue Jlexanapa.

VYpauenue Sxkoou

YpaBHeHnue SIkoOu ¥ CBOMCTBA €0 PEIICHUM.
Comnpsixennbie TOukd. CBOMCTBO
3HAKOIOCTOSIHCTBA BTOPOU MPOU3BOIHOM.

JloctaTo4yHbIE YCIOBUS CI1a00r0 SKCTpeMyMa

ITocTanoBka 3agaun. JlocTaTtoyHbIe YCIOBUS
ciaboro skcrpemyma. IIpumep.

[Tone ¢pynxpronana

Omnpenenenue nos. Ipumepst. Kpurepuii nos.

I[OCT&TO‘IHBIG YCIOBHUA CUJIIBHOI'O SKCTpEMYMa

WNuBapuanTHbIi uHTErpan [ unsdepra.
Omnpenenenne. CBoiicTBa. /locraTouHble ycioBus
CHJIBHOTO AKcTpemyMma. DyHKIus
Beliepmrpacca.

Brenenue B onTumManbHOE yIpaBieHUE

[TocTanoBka 3a1a4n ONTUMATIBLHOTO YIIPABIICHUS.
JIuHeliHas 3aaya ONTUMAJIBHOTO
obicTpoaeiicTBus. [IpuHimn Makcumyma
[Toutpsaruna. Conpsi>KeHHbIE CUCTEMBI U
COMYTCTBYIOIIHUE JIEMMBI.




DedepanvHoe 20cy0apcmeenHoe agmoHOMHOe 00PaA308amenbHOe YUPeHCOeHUE BbICULELO
obpazosanus
«Poccutickuil ynusepcumem opyaicovl Hapooos»

@akyﬂbmem qbu3u1<0-mamemamuuec:<ux U ecmecneBerHHblX HayK

AHHOTAIIUS YYEBHOM JUCLUILJIAHBI
Oopa3oBartesibHAsI MPOrpamMMa
01.04.01 “Maremaruka”, cnenuanu3anus « DyHKIIMOHAIBLHBIE METOIBI B

MCKIUCHUIIIIMHAPHBIX UCCIICAOBAHUAX )

HaunmeHnoBanue JMCUUILINHBI

MareMaTH4YecKHe MOJeJIU U 0a3bl JAHHBIX

O0BLEM THCHUILINHBI

4 3E (144 uac.)

Kpartkoe conep:xanue 1HCHMILINHBI

Ha3Banue pa3nenoB (TeM) TUCHHUILIHHBI

Kparkoe conep:kanue pasaesoB (Tem)
AMCUMILINHBI:

Pabora moa3anpocos, BJ0OKeHHbIE
3anpockl

Omnepatopsl, O3BOJISAIONINE pabOTaTh €
noJi3anpocamy, BiaoxeHHsle oneparopsl SELECT.

KoppeanpoBaHHbIe M0A3aMPOChI

[Tonzampocsl, MO3BOJIAIONINE OCYILIECTBIATE PAOOTy
CO COPOYKAMM KaHIMJAaTaMU Ha IPOBEPKY IIPEANKATA.

HeiictBue onepatopoB EXISTS ¢
KOPpeJHpPyeMbIMH MOA3ANPOCAMH

Jlornueckuit onepartop BHIMOIHSAIOIIAN AEHCTBAE HAJT
cTpokamu, Bo3Bparatonuii 3Hadenus TRUE OR
FALSE.

CnennanbHabie oneparop ANY (nim
SOME)

AnbTepHaTUBHBIE OriepaTopsl, onepatopy EXIST,
6osiee y0OHbIE B BBIMOJIHEHUH 110/13aIIPOCOB.

CnenmnanbHblii onepatop ALL

AJnbTepHaTUBHBIE ONIEPATOP, MPOBEPSIIOIINIA
MH(POPMALIMIO B BCEX CTPOKAX.

OO0bennHeHNe MHOKECTBA 3aMPOCOB B
oqun. Ucnoan3zoBanue UNION ¢ ORDER
BY

3anpockl ¢ OAMHAKOBON CTPYKTYpPOU B NMPEATIOKEHUN
SELECT MoryT 00beIuHSTECS B OJTUH U
BBITIOJIHATRLCS KaK €IMHOE LET0E.

Onepatopst EXEPT u INTERSECT

Omneparopbl, KOTOPbIE UCIIONB3YIOT ONEPALIUI0 MUHYC
Y TIEpPECEUYEHNUE, COIACHO ONEPALUAM TEOPUH
MHO>KECTB.

BBenenue B nmpeacrabiieHue

Co3naHue BUPTYyalbHbIX TaOIHIl, KOTOpPBIE
WCIIOJIb3YIOTCS AJ1 paOOTHI C TaHHBIMHU C LENbI0 UX
CKPBITHUS JJIs TOJIb30BATEISL.

HN3meHeHMe TaHHBIX Yepe3 NMpeacTaBjieHne

CylecTBYIOT U3MEHSIEMbIE U HEU3MEHSEMbIE
MPEJICTABJIEHUS, B 3aBUCUMOCTH OT MCIIOJIb30BaHUS B
HHX T€X WJIW UHBIX ONIEPATOPOB.

Opranunsanus 1ocTtyna K 6ase JaHHBIX

OpFaHI/ISaLII/I}I AO0CTYIIa K JaHHBIM IIPpHU TOMOIIIA
MMPCACTABICHUA MOXKCT OBITh OrpaHrn4cHa.

YﬂpaBneHne TPaH3AKIUAMMU

Omnpenenenue TpaH3aKLUi, KaK e1MHAas JOTHnYecKas
enrHUIA paboThI, COCTOSIIAS U3 TPYIIITEI ONIEPaTOPOB
SQL, cocTosiiet U3 TpyIibl ONepaTopoB, CBA3AHHBIX
Mex 1y coboii. CBOHCTBA TpaH3aKIHil.

IIpo6aembl napajieqn3Ma B ypaBjieHUH
napajielbHbIMH TPAH3AKLIMAMHU

HGOGXOZ[I/IMOCTL YIIpaBJICHHUA ITapaJJICIIbHOCTBIO,
TNECCUMHUCTHUYCCKUEC, OITUMHUCTUYCCKUEC U
B3aI/IMO6J'IOKI/IpOBKI/I.

YnopsaiouuBaeMocTb
BOCCTAHABJINBAEMOCTh. MeTOALI

HeO6XOI[I/IMOCTB BOCCTAaHOBJICHUS TPAaH3aKIWH,
KOTOpas ObllIa OTKaTaHa. cI)yHKLl;I/II/I BOCCTAaHOBJICHHA




yIpaBJ/ieHHs Napa/L1eIbHOCTHIO

M METOJIILI BOCCTAaHOBJIEHMUS. []ocimenoBaTeIbHEIN
rpaduK ¥ HENocJe10BaTeIbHbIN rpaduk.

HNHTepakTHBHAS AaHAJUTHYECKAS
oopadorka nanabix (OLAP)

OLAP BxiIroyaeT JUHAMHYCCKHI CUHTE3, aHAIN3 1
KOHCOJTUIAIIMI0 MHOTOMEPHBIX JTAHHBIX OOJIBIIIOTO
o0neMa.

Pacmmpenne sisbika SQL

Hcnonp3oBanue Gpynkiuii s3eika RISQL.

Texnosorus paspa6orku nanubix (DATA
MINING)

OCHOBHBIE TOHATHS TEXHOJIOTUH Pa3padOTKU
JAHHBIX, IPOTHO3UPYIOIIEE MOACIUPOBAHHUE.

JlMpeKTOp MaTeMaTH4eCKOro
uHcruryra uM. C.M. Hukosbckoro

o AJL Ckyb0ayeBckuii




DedepanvHoe 20Cy0apcmeeHHoe Aa8MOHOMHOE 00Pa308amelbHOe YUpexcoeHue

gvicuie2o oopaszoeanus « Poccutickuil ynugepcumem opyicovl Hapooo8»

@akyﬂbmem qbu3u1<0-MameMamul¢eCKux U ecmecnB8eHHblX HAYK

AHHOTAIIUA YUYEBHOM JUCHUITJINHBI
OopasoBareannas nporpamma 01.04.01.
MareMmaTuka, crieruaian3aims

"DyHKIIMOHATIbHBIE METO/IbI B
MEXIUCHUIUTMHAPHBIX UCCIEA0BAHUAX"

(naumenoganue 06paz08amenbHol NPOSPaAMMbL (RPOPuUIL,  cneyuaruzayus)

HanmeHnoBanue JMCHUILIHHBI

ODyHKIMOHAIBHBIE POCTPAHCTBA

O0BEM TUCHUIIINHBI

3 3E (_ 108 wuac.)

Kpartkoe conep:xaHue 1MCHUILIAHBI

Ha3Banue pa3nesnoB (TeM) THCUMIIJIMHBI

Kparkoe conep:kanue pasaesioB (Tem)
AUCHMILINHBI:

OO6mue cBoiicTBa mpocTpancTea Lp

Onpenenenus u obIIKe CBONCTBA IPOCTPAHCTB
JleGera, Mo3BOJIAIOLIME PACCMATPUBATh €r0 KaK
JIMHENHOE IPOCTPAHCTBO, B KOTOPOM
OIIPEECIICHBI OIICPALUU CIIOKEHUS €r0
AJIEMEHTOB M YMHOKEHUS X Ha BEILIECTBEHHBIE
yuciaa. OCHOBHBIE TEOPEMBI O MIPEAECIIBHOM
nepexoze noJi 3HakoM uHrerpana Jlebera -
teopemsl JleBn, Pary.

Hepagencrna I'eqibaepa 1 MUHKOBCKOTO

Hepagencrso OHra. BeiBo HepaBeHCTBa
I'enpaepa. O TouHOCTH HEepaBeHCTBa | enbaepa.
MynpTUIUIMKaTUBHOE HEPABEHCTBO.
JuckperHoe HepaBeHCTBO I'enbaepa.
HepaBeHcTBO TpeyronbHUKa

Cxomumocts B Lp

CBs13b CXOUMOCTH B L ¥ mouTtu Bcroay.
HepaBeHCTBO ['enbaepa ans 3 GyHKUUH.
HexoTopsle cOBpeMeHHBIE JOTIOTHEHHUS.

HNpeanbHOE IPOCTPAHCTBO

Baxxusie cBoiicTBa npoctpaHcTB Jlebera, B
NEPBYIO OYepelb, CBOMCTBA MOIHOTHL. Becossie

npoctpancTtBa Jlebera ¢ oOmmMu  Becamu
BBICTYIIAIOT KaK KOHKPETHEBIC pcajm3anun
3HAYUTENBHO Oolee 0OImEeH COBpPEeMEHHOM

25




KOHCTPYKLIMU 0aHaXOBBIX (PYHKIHMOHAIBHBIX
MPOCTPAHCTB M emie Oosiee OOIMMUX HACATbHBIX
npoctpancTtB.  OOmmMii  MOAXO0A — MO3BOJSIET
YCTAaHOBHUTH CBOMCTBO TOJHOTHI HJCATBHBIX
IOPOCTPAaHCTB, W, CIIEIOBATEIFHO, BECOBBIX
npoctpaHcTs Jlebera.

0O06001IeHHOe HepaBeHCTBO MUHKOBCKOT0O

O06001eHHOe HEPAaBEHCTBO MUHKOBCKOTO IS
MHTErPAJIOB U €r0 MPUMEHEHHUE TP 3aMEHE
MOpsJIKa B3SITUS CMEIIaHHBIX HOPM, a TAKXKE MPH
BBIYHMCIICHUH HOPMBI OTlepaTopa CBEPTKHU.

Kiaccnueckoe BecoBoe HepaBeHCTBO Xapau

Knaccuueckoe HepaBeHCTBO Xap/Iu SBISIETCS
OJIHUM U3 BaXKHBIX 3JIEMEHTOB 0011el TEOpUH
BECOBBIX MpOCTpaHCTB Jlebera co creneHHbIMU
BeCaMU. YCTaHOBJIEHO CaMO HEPABEHCTBO
Xapau v oKa3aHa Heyly4dlIaeMoOCTh BCeX
YCJIOBHUU €ro CrpaBeaanBocTH. Jlokazana
TOYHOCTHh KOHCTAHThI B HEPABEHCTBE Xap/iu, T.€.
BBIYHCIICHA TOYHO HOpPMa orepaTopa Xapau B
BECOBBIX MpocTpaHcTBax Jlebera co
CTCIICHHBIMH BECaMU.

Oo11ee BecoBOe HEPABEHCTBO THIA Xap/aH

PaccmarpuBaetcs o61ee BeCOBOE HEPaBEHCTBO
THa Xapau U yCTaHOBJIEHBI KPUTEPHUH €T0
CIPaBEAJIUBOCTH (T.€. HalIeHbl TOYHbIE
YCIIOBHS HA BECOBBIC (DYHKIIUHU, IPH KOTOPBIX
3TO HEPABEHCTBO UMEET MECTO).
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